Abstract. AG Dra is a classical symbiotic star that undergoes major outbursts at intervals between 12-15 years. We present spectroscopic observations of four emission lines (Hα, Hβ, He II 4686Å, Raman scattered O VI 6825Å) before, during and after the major outburst that started in 2006. Interesting strengthenings of the emission lines took place in late 2005 and in early 2008. The latter was followed by a very deep minimum in the line strengths in 2008-2009. 
INTRODUCTION
AG Dra is a well studied symbiotic star, however, it still continues to surprise astronomers. As its cool component is a giant of spectral class K, it belongs to the subclass of yellow symbiotic stars. The near-infrared spectral energy distribution corresponds to the S (stellar) type. Low metallicity, [Fe/H] = -1.3, high spatial velocity −148 km s −1 , and a Galactic latitude b = 41
• suggest that AG Dra belongs to the old halo population (Schmid & Nussbaumer 1993) .
Its orbital period of about 550 days (Meinunger 1979; Fekel et al. 2000 ) is typical of S-type symbiotic stars. Another period around 350-380 days has been detected in photometric and spectroscopic observations of AG Dra (Bastian 1998; Gális et al. 1999; Friedjung et al. 2003) . AG Dra is one of the most active symbiotic stars. The most prominent active phases, usually with several outbursts, recur on 12-15 year intervals, e.g., in 1936 , 1951 , 1966 , 1980 , 1994 , 2006 . González-Riestra et al. (1999 have distinguished cool and hot outbursts of AG Dra. Major outbursts at the beginning of active phases are cool ones, during which the He II Zanstra temperature drops and the expanding white dwarf cools down, while its radius increases by a factor of 2 to 6. In the smaller scale, hot outbursts, the He II Zanstra temperature increases.
The last major outburst that started in 2006 has been extensively studied by Munari et al. (2009) and Shore et al. (2010) . In the present paper we report some new observational data on AG Dra from before, during and after the 2006 outburst. We study mostly the same emission lines as in the paper by Leedjärv et al. (2004) . Section 2 describes the observations. The results are discussed in Section 3, and Section 4 summarizes the conclusions. 
OBSERVATIONS
Spectroscopic observations of AG Dra used in the present paper have been carried out at the Tartu Observatory, Estonia. The equipment and method of observations are described in Leedjärv et al. (2004) . Here we briefly mention that the 1.5 meter telescope equipped with the Cassegrain focus diffraction spectrograph was used. Starting from 2006 March, a new CCD camera Andor Newton DU-970N has been applied for recording the spectra. This camera produces a dispersion of about 0.57Å pix −1 in the blue spectral region (spectral lines of He II λ 4686 and Hβ λ 4861). In the red spectral region (Hα λ 6563 and the Raman-scattered O VI λ 6825), the camera has a dispersion of 0.47Å pix −1 with the 1200 lpm grating and 0.16Å pix −1 with the 1800 lpm grating. The spectra were reduced using the software package MIDAS provided by ESO. The wavelength-calibrated spectra were normalized to the continuum, and radial velocities, peak intensities and equivalent widths (EWs) of the emission lines were measured. In addition to the above mentioned emission lines, some data on the He I lines λ 4471 and λ 6678 were also collected.
We have not performed new original photometric observations of AG Dra. The light curves used have been compiled from the sources listed in Leedjärv et al. (2004) , and adopting the data by Skopal et al. (2007) and Munari et al. (2009) for the most recent time. Some information on the photometric behavior of AG Dra has been gathered from the AAVSO data (http://www.aavso.org). Photometric information was used in order to calibrate measured EWs to absolute 51000 52000 53000 54000 55000 56000
JD -2 400 000 fluxes emitted in the spectral lines. Relevant interpolations in wavelengths and in time were performed for this purpose.
DISCUSSION
Together with the observations presented in Leedjärv et al. (2004) , we have homogeneous spectroscopic observational data for AG Dra for 1997-2011. A detailed analysis and interpretation of the whole dataset is planned in the forthcoming paper. EW may not be a good indicator of variations of the emission lines if the underlying continuum is variable too. We have also calculated absolute fluxes of the emission lines using the photometric data described in Section 2. Although interpolations in the photometric data may bring along additional uncertainties, elimination of the continuum variations would allow to see variations in the line strengths more clearly. Figure 6 shows the absolute flux of the Hα line, Figure Weakening of the high ionization emission lines, while the white dwarf is expanding and cooling, is a common phenomenon during the outbursts of symbiotic stars (e.g., Tomov et al. 2000; Sokoloski et al. 2006) . The O VI λ 6825 line (and its counterpart at 7082Å) is formed when the photons of the O VI resonance line 51000 52000 53000 54000 55000 56000
JD -2 400 000 λ 1032 (and λ 1038) undergo Raman scattering on the atoms of neutral hydrogen (Schmid 1989) . Weakening and disappearance of these lines could either indicate weakening of the O VI resonance lines (due to decreasing temperature) or a de-51000 52000 53000 54000 55000 56000
JD -2 400 000 crease in the number of neutral hydrogen atoms (Munari et al. 2009 ). Shore et al. (2010) recorded the disappearance of the Raman-scattered O VI lines in the spectrum of AG Dra during the major outburst in 2006 July. Our observations confirm and complement their results. A similar phenomenon was seen by us in the case of the prototypic symbiotic star Z And during its strong outburst in 2006 (Burmeister & Leedjärv 2007 ). Short-time strengthening of the emission lines about one year before the major outburst is even more intriguing than the disappearance of the O VI lines. Judging from the light curve, the event centred at about JD 2 453 650 could be considered as an usual minor scale hot outburst. The value of EW (He II 4686) / EW (Hβ) above 1.0 confirms such an assumption. This ratio is 0.8 on average during quiescence and cool outbursts (Leedjärv et al. 2004; Shore et al. 2010) , but it may exceed 1.0 in hot outbursts (and went down to 0.3 at the beginning of the major cool outburst in 2006). On the other hand, EWs of the Balmer lines as well as He I, He II and O VI lines appeared to be exceptionally high during this episode in late 2005.
Another line-strengthening event in early 2008 was somewhat different: EWs of the Balmer lines (and also He I λ 6678) grew significantly while those of the He II λ 4686 and the O VI λ 6825 lines changed slightly, and absolute fluxes of the latter lines rather decreased. As already mentioned, this episode was followed by a deep minimum in both EWs and fluxes of all the emission lines observed by us.
CONCLUSIONS
Observational data from other wavelength regions (X-rays, UV, radio) would facilitate proper interpretation of the behavior of AG Dra during the recent outburst. We leave a more detailed analysis for a forthcoming paper, and point out the following conclusions here:
• The Raman-scattered O VI line λ 6825 practically disappeared during the major outburst of AG Dra in 2006, indicating the decrease in the hot component's temperature or in the number of neutral hydrogen atoms in its vicinity (or both).
• The hydrogen Balmer lines are highly variable showing maximum strengths not during the major outburst in 2006, but in a hot outburst in 2005 and in a short-time brightening episode in 2008.
• A deep minimum in the EWs and absolute fluxes of the emission lines (Hα, Hβ, He II λ 4686, O VI λ 6825) was observed from 2008 July to 2009 March, while the star was photometrically quiescent.
